###### Strengths and limitations of this study

-   Population-based evaluation of a pre-release planning and a post-release support programme that utilises a throughcare model for people in prison with drug and alcohol problems.

-   Comprehensive outcome assessments of justice, health and social functioning of people in prison in addition to maternal and infant outcomes for those who became mothers during the study period.

-   Data linkages of 11 administrative population databases will be performed with a high degree of accuracy.

-   There are objective measures of return to custody, mortality and contact with the health system but no measures of intention to engage on the programme or to reoffend.

-   To minimise the effect of voluntary participation, we will undertake an intention-to-treat analysis of patients who were offered the programme and refused to participate. These patients are included in the study group.

Introduction {#s1}
============

The rising rate of adult incarceration is a major public health and societal problem worldwide. The number of adults in prison in Australia reached a 10-year high of 33 791 in the 2014 prison census, with men accounting for 92% of all people in prison.[@R1] Numbers have continued to rise, exceeding 42 000 in 2018. While women are a small proportion of the total, their numbers increased by 85% from 2008 to 2018, in contrast to a 53% for men.[@R2] A major driver of the rising rate of imprisonment in Australia is the high rate of return to custody (RTC), with the latest Australian Bureau of Statistics figures showing 57% of sentenced people in 2018 had prior sentences.[@R2] Aboriginal and Torres Strait Islander (hereafter Aboriginal) people are over-represented in the prison population making up 28% of people in prison but only 2% of the Australian population. In addition, 75% of Aboriginal people in prison in this group have prior sentences.[@R2] Although men represented 9 out of 10 Aboriginal people in prison,[@R2] Aboriginal women are the most rapidly growing population of people in prison[@R3] with double the incarceration rate of Aboriginal men from 2000 to 2015.[@R4]

These figures only partially represent the number of adults in Australia's prisons each year, not accounting for the significant number of people in prison on remand (unsentenced) and serving short sentences. Aboriginal people are similarly over-represented within these groups with incarcerated Aboriginal women specifically more likely to serve a short sentence than any other prison subpopulation.[@R2]

Recidivism is defined as the proportion of released people who return to prison within 2 years of their release.[@R5] The rates of recidivism differ by population subgroup. People with a history of substance dependence are highly vulnerable to reoffending with more than half returning to prison within 6 months post-release.[@R6] Transition back to the community is characterised by inadequate social support, poor continuity of care, as well as limited financial resources often leading to poorer health outcomes and a return to crime-related activities.[@R7] These risk factors are compounded by high levels of substance dependence, association with antisocial peers, chronic health problems, homelessness, parenting stress and mental illness, with the latter exacerbated by the stress of re-entry into the community.[@R8]

Results from the Illicit Drug Reporting System survey of regular injecting drug users in Australia show that 40% of the survey participants had at least one criminal activity in the month before the survey.[@R12] This population also experiences high rates of homelessness, chronic illness and mental health comorbidities.[@R8] These factors contribute to recidivism and poor access to coordinated health care.[@R13] In Australia, more than 66% of prison entrants have used illicit drugs during the previous 12 months.[@R14] Released people with problematic drug and alcohol use have a higher risk of death in the first week post-release, especially from drug overdose and suicide.[@R7]

Half of the people in New South Wales (NSW) prisons are parents.[@R15] The majority of imprisoned women are of reproductive age; the 2015 Network Patient Health Survey published by the Justice Health and Forensic Mental Health Network (JH&FMHN) reported 45.6% of women having five or more previous pregnancies.[@R16] For people who have experienced incarceration, parenthood has the potential to be a risk or protective factor in both prison and the community, adding additional complexities to the post-release transition into the community.[@R17] Further studies have found that people often report their children as motivators to desist from substance use and criminal activity.[@R17]

The Connections Programme (CP), based in the most populous state of Australia, NSW, is a voluntary public sector, state-wide, intervention programme, providing comprehensive pre-release planning and post-release support for adults in prison (known as patients) with a history of problematic substance use, some of who are on opioid substitution therapy (OST). The CP has been in operation since 2007 and is available at all NSW Adult Correctional Centres. It has delivered more than 10 000 episodes of patient care to date. While anecdotal reports support its effectiveness, there is no reliable evaluation to date.

Both internationally and in Australia, there is limited evidence of approaches or models of release planning that are associated with reductions in recidivism and improved health of released people.[@R22] However, there is growing evidence that people who have experienced multiple incarcerations have an increased risk of death on release from prison and are more likely to be admitted to hospital.[@R23] These findings highlight the importance of post-release models of care that reduce recidivism and improve health outcomes. This article describes the study protocol for the evaluation of the CP.

Aims {#s1a}
----

The aims of the study are to:Determine whether engagement of patients with the CP is associated with a reduction in recidivism, mortality and poor health outcomes 2 years post-release.Establish whether the reduction in recidivism, mortality and poor health outcomes 2 years post-release is similar for men and women, Aboriginal and non-Aboriginal patients, and new mothers and other women.Determine whether engagement in the CP by women who were pregnant or gave birth in the 6 months prior to entering custody or while incarcerated is associated with improved maternal outcomes compared with similar women who did not engage in the programme.Determine whether babies born to mothers with a history of problematic drug use who participated in the CP in the 6 months prior, during the period of incarceration or up to 24 months post-release experience better infant outcomes compared with babies born to eligible mothers who did not participate in the programme.

Conceptual framework {#s1b}
--------------------

This study is informed by intersectional theory, and cumulative and compounding disadvantage theory. Intersectionality theory proposes that multiple social disadvantages worsen health.[@R24] Population groups with multiple disadvantages such as racism, class and gender discrimination experience poorer health outcomes.[@R25] However, as these factors are also social determinants of imprisonment and recidivism, this study looks further than the intersection of multiple disadvantages to investigate how intersecting health and social disadvantages accumulate and compound.[@R26]

Cumulative and compounding disadvantage theory highlights that people who experience multiple health and social risk factors are at an increasing risk of illness and social disadvantage over time.[@R27] Studies have shown that childhood disadvantage impacts negatively on health and social outcomes in adulthood creating intergenerational health and social inequity.[@R29] This is relevant for this study in terms of the multiple health and social disparities experienced by people in prison, particularly Aboriginal men and women.[@R16]

Methods and analysis {#s2}
====================

Study start date and expected end date {#s2a}
--------------------------------------

The ethics approval for the study was granted in April 2018, the linked datasets were received in May 2019, and the study is currently in the stage of data preparation and preliminary analysis. The expected end date of the study is 31 December 2020.

Study design {#s2b}
------------

This is a record linkage study (population-based retrospective cohort study) of all patients who were eligible to participate in the CP between 1 January 2008 and 31 December 2015. Identification of eligibility and population details are outlined below:

Eligibility of CP {#s2c}
-----------------

Patients must meet one of the following clinical criteria to be eligible for CP: (1) currently on OST; (2) ceased OST in the 6 months prior to release; (3) is pregnant or gave birth during the current period of incarceration or in the 6 months prior to entering custody and have a history of problematic drug use and (4) not on OST, but has engaged with drug and alcohol services (either through JH&FMHN or Corrective Services) for treatment of drug and alcohol concerns.

Within the pool of eligible patients, not all are offered the programme due to staffing and other resource constrains. If offered, participation in the CP is voluntary; and it is offered to people in prison with self-reporting drug use and are due for release and are referred to the CP at least 4 weeks prior to expected release. Initially, unsentenced people in prison were eligible. The criteria was changed in 2011 to only include those who were sentenced. In early 2014, unsentenced pregnant women in prison were eligible to participate in the programme.

Referral to the CP can be done through multiple sources including correctional and health staff, friends, family and legal representatives.[@R32] Following comprehensive assessment and planning for release, Connections Clinical Support Workers engage with health and welfare staff within both custody and the community to ensure that participants are prepared for release, and to address their needs.[@R32]

Patient and public involvement {#s2d}
------------------------------

As this is a retrospective cohort study of already collected population data, study participants were not directly involved in the design of this study. We formed a multidisciplinary project advisory group of key stakeholders (eg, clinical addiction, forensic mental health, Aboriginal community, Aboriginal health, community and government services, JH&FMHN and Corrective Services, not for profits and prisoner advocacy groups) to advise the project team on the study design and effective data interpretation, dissemination and translation of results going forward. Research questions and outcome measures were determined in consultation with CP staff and other health and social support service providers working directly with patients. The project advisory group includes Indigenous-led guidance on the Aboriginal population component of the research. Aboriginal community participation, collaboration and control of the research are vital aspects of the research ethics of this project, ensuring the cultural safety and benefit of the research to Aboriginal patients and communities. Ongoing consultation with Aboriginal community experts will inform the data analysis so that interpretation is guided by Aboriginal concepts of health and well-being and responsive to community priorities for improving Aboriginal health and recidivism outcomes. Results will be disseminated to study participants via the project advisory group.

Study population {#s2e}
----------------

Records of all eligible patients identified by JH&FMHN, Drug and Alcohol Services are included in the CP database, which is also maintained by Drug and Alcohol Services, are included in the study. Eligible patients will be classified to those who were offered programme (CP) or those who were not offered the programme (non-CP (NCP)) between the time period specified to allow a 2-year follow-up for RTC, mortality and other health outcomes.

Patients who were offered CP {#s2f}
----------------------------

These patients are classified according to their level of engagement with the CP ([table 1](#T1){ref-type="table"}).

###### 

Connections groups according to participants' level of engagement

  Connections group                                                    Level of participation       
  -------------------------------------------------------------------- ------------------------ --- ---
  Completers                                                           √                        √   √
  Partial completers                                                   √                        √   X
  Pre-release engagement                                               √                        X   X
  Patients who were offered the programme but refused to participate   X                        X   X

-   Completers: participants who engaged with Connections Clinical Support Workers for 4 weeks after released and completed the follow-up questionnaire.

-   Partial completers: participants who engage with Connections Clinical Support Workers for a period of time during the 4 weeks after release, but they did not complete the follow-up questionnaire.

-   Pre-release engagement: participants who engaged with Connections staff pre-release only.

-   Patients who were offered the programme but refused to participate.

All patients who engaged with the CP will all have completed a pre-release assessment form. This form includes three validated survey instruments: the Generalised Health Questionnaire[@R33]; the Brief Treatment Outcome Measure-Concise[@R34] and the Short Form-12 Health Survey.[@R35] In addition to these instruments, the form includes questions on participants' demographics, release needs such as for identification documents and accommodation, their drug and alcohol use, physical and mental health and the participants' contact with friends and family. Patients on release will then engage with Connections workers on a continuum of zero (pre-release refusal to participate engagement only) to one to multiple times post-release (partial completers and completers). Completers will have completed follow-up questionnaires. People who RTC within 4 weeks after released will be ask to completed RTC questionnaires.

Eligible but not offered the programme (non-CP; comparison group) {#s2g}
-----------------------------------------------------------------

The NCP are a subset of eligible patients who were not offered CP for the following reasons: priority and capacity of the service to see the patient (55%); late referral or release from custody earlier than expected (35%) and other reasons (10%). [Figure 1](#F1){ref-type="fig"} shows the study population.

![Study population. CP, Connections Programme; NCP, non-CP.](bmjopen-2019-030546f01){#F1}

### Sample size and power calculation {#s2g1}

Between 1 January 2008 and 31 December 2015, we estimate a total of 8000 eligible (CP and NCP) patients will be available for comparison. From the literature, a 10% reduction in RTC for CP would be termed significant.[@R5] With 5200 CP and 2800 NCP, we will have 98% power at 1% level of significance (two-sided) to detect a 5% reduction of RTC rates from 84% to 79.8%.[@R37] Even allowing for highly restrictive matching resulting in 2500 patients in each group, we will have 90% power. In addition, with the full data we will have 93% power to detect a 1.5 percentage point reduction in mortality rate from 4.0% to 2.5% at a 5% significance level,[@R38] and this still exceeds 80% power under a restrictive matching assumption.

Data linkage process {#s2h}
--------------------

### Data sources {#s2h1}

The Connections dataset, which is maintained by the JH&FMHN, is the primary dataset to identify the study cohort: patients who were eligible to participate in CP between 1 January 2008 and 31 December 2015. The Centre for Health Record Linkage (CHeReL) is a public sector state-wide linkage facility that will link the Connections dataset to 10 other population datasets. [Table 2](#T2){ref-type="table"} provides the details of the public sector datasets and time period of the linkage.

###### 

Datasets will be included in the linkage for patients eligible for the Connections Programme

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Data custodian                                                                                  Dataset                                                                          Years of data extraction
  ----------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------- ----------------------------------
  NSW Ministry of Health                                                                          NSW Registry of Birth Deaths and Marriages - birth registrations (RBDM Births)   01 July 2007--31 December 2017

  NSW Registry of Birth Deaths and Marriages - death registrations (RBDM Deaths)                  1 January 2008--30 June 2018                                                     

  NSW Admitted Patient Data Collection (APDC)                                                     1 July 2007--30 June 2018                                                        

  NSW Cause of Death Unit Record File (COD URF)                                                   1 January 2008--31 December 2016                                                 

  NSW Emergency Department Data Collection (EDDC)                                                 1 July 2007--30 June 2018                                                        

  NSW Mental Health Ambulatory Data Collection (MHAMB)                                            1 January 2008--31 December 2017                                                 

  NSW Perinatal Data Collection (PDC)                                                             1 July 2007--31 December 2017                                                    

  NSW Perinatal Death Reviews (PDR)                                                               1 July 2007--31 December 2015                                                    

  The Electronic Recording and Reporting of Controlled Drugs System-Methadone Subsystem (ERRCD)   1 January 2008--19 September 2018                                                

  NSW Bureau of Crime Statistics                                                                  Bureau of Crime Statistics (BOCSAR Custody)                                      1 January 2003--31 December 2017

  Research Reoffending Database (BOCSAR ROD)                                                      1 January 2003--31 December 2017                                                 

  NSW Justice Health and Forensic Mental Health Network                                           Connections Database:\                                                           1 January 2008--31 December 2015
                                                                                                  Initial Assessment dataset\                                                      
                                                                                                  Return to Custody dataset\                                                       
                                                                                                  Follow-up assessment dataset                                                     
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

The Reoffending Database will provide data on patients' personal and offence information. Electronic Recording and Reporting of Controlled Drugs (ERRCD) will provide OST information. The Admitted Patient Data Collection (APDC), Emergency Department Data Collection (EDDC), Mental Health Ambulatory Data Collection, and Registry of Births, Deaths and Marriages (RBDM) death registration in addition to Causes of Death Unit Record File will be used as core datasets to identify health outcomes of Connections patients.

Mothers on connections {#s2i}
----------------------

To facilitate a substudy of parents, linkage of the Connections database with RBDM birth registration will be used to identify babies born to mothers on the Connections database. To ensure all births are captured, birth registration from 1 July 2007 will be requested to 31 December 2017. Given more than 90% of people in prison with substance use problems spent less than a year in prison,[@R39] this additional two and a half years of birth registration data will ensure births in the 6 months prior to entering custody, births during the period of incarceration and births in the 2-year follow-up for all patients in the Connections database will be captured.

RBDM birth registration data are unique in that each record relates to two individuals---the mother and the baby. The CHeReL will link the mother's information from RBDM birth registration records to the Connections database. This will flag mothers in the Connection database. By linking all births to the same mother from the Connections database between 1 July 2007 and 31 December 2017, the number of total births will be determined. In addition, using the mother's age at the start and end of incarceration with the date of birth of the child, the number of births either during the period of incarceration or in the 6 months prior to entering custody or 2-year post-release period will be determined.

The Perinatal Data Collection (PDC) provides information about maternal and infant outcomes. The CHeReL will link extracted RBDM birth registration of all babies born to a mother in the Connections database with PDC using the mother's personal identifiers (as a female patient on the Connections database). Additional data from the Perinatal Death Review Database, APDC and EDDC will be linked about each baby born to a mother in the Connections database. The Unicef defines infant mortality as the probability of death occurring between birth and exactly 1 year of age.[@R40] Thus, an additional year of data, 1 July 2007 to 31 December 2018, is requested from this data set to meet the study aims and include babies born to female participants in 2017. These will enable examination of maternal and infant outcomes for all mothers in the Connections database.

Statistical analyses {#s2j}
--------------------

While participation in the CP is voluntary; being offered participation is not. Therefore, we will use an 'intention-to-treat' approach, comparing CP to NCP, to mitigate against the influence of unobservable characteristics such as individual motivation. However, the decision to offer is driven by programme capacity and focus, and the priorities of the CP can influence who is offered the programme. Therefore, the study will use propensity score matching whereby each CP is matched with a NCP with similar characteristics to mitigate against potential selection bias due to selection of who is offered. The two groups will be matched to control for several characteristics including socio-demographic factors such as age, gender and Indigenous status, criminogenic factors such as number of previous offences and current offence type, treatment factors such as history of involvement with the CP, and institutional factors relating to the changing emphasis of the programme across time. The differences in primary and secondary outcomes will then be compared between the two groups utilising a range of statistical modelling techniques. Analyses have been identified in relation to the aims of the study:

### Aims 1 and 2 {#s2j1}

Differences in being offered CP and NCP will be assessed by identifying the main reason to be a NCP and whether there are differences in the socio-demographics (gender, cultural status, parenthood), problematic drug use, criminality (number of incarcerations and length of each incarceration) and legal status (sentenced, unsentenced) between CP and NCP. All patients will be observed for a maximum of 2 years following each release from prison. The difference in characteristics between CP and NCP will be examined using Χ^2^ test and Student's t-test to determine covariates to be included in propensity score matching.

Primary outcome {#s2k}
---------------

RTC for CP and NCP will be examined longitudinally on the matched data to assess any variation over time. A binary logistic regression will be used to estimate the likelihood of RTC at 1, 3, 6 and 24 months post-release.

Secondary outcomes {#s2l}
------------------

-   Analysis of the secondary outcomes will include examining health-related outcomes such as all-cause mortality, all-cause hospitalisation, episodes of mental health, drug and alcohol or emergency care and retention/initiation on OST at 1, 3, 6 and 24 months post-release. The likelihood of the health-related outcomes at certain points in time will be estimated using a binary logistic regression. The number of health-related outcomes within a specified time frame (eg, up to 2 years exposure after release censored if they RTC) will be investigated using a model for counts with the negative binomial distribution.

-   Survival analysis techniques will be used to examine the effect of the CP by sex, Indigenous status and new mothers on the 'time-to' health- related outcomes after adjusting for the potential confounding variables and effects of age.

Variables significantly (p\<0.05) associated with outcomes on univariate analysis and other factors identified in the literature as predictive of selected outcomes will be entered into multivariate models. Final models will be determined by taking into account the likely causal pathway, collinearity, statistical significance (at p\<0.01) and overall goodness of fit.

### Aims 3 and 4 {#s2l1}

Based on the specific outcomes, an appropriate model from the generalised linear modelling framework will be used to estimate the likelihood of perinatal and infant outcomes. Variables significantly (p\<0.05) associated with outcomes on univariate analysis and other factors identified in the literature as predictive of selected outcomes will be entered as covariates. Final models will be determined by taking into account the likely causal pathway, collinearity, statistical significance (at p\<0.01) and overall goodness of fit.

For all aims, a generalised estimating equation model will be used to overcome the repeated episodes of the CP care of each patient and/or repeated births. [Table 3](#T3){ref-type="table"} summaries the analysis plan.

###### 

Summary of the analysis plan

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Aims                                                            Outcomes                                                                                                        Type of analysis                                                                 Population
  --------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------- --------------------------------------------------
  Aims 1 and 2                                                    Primary outcome:\                                                                                               Binary logistic regression\*                                                     CP and NCP
                                                                  Returning to custody at 1, 3, 6 and 24 months post-release                                                                                                                                       

  Secondary outcomes\                                             Binary logistic regression\* for the likelihood of health-related outcomes\                                     CP and NCP                                                                       
  Health-related outcomes at 1, 3, 6 and 24 months post-release   Negative binomial Poisson regression for the number of health-related outcomes within a specified time frame\                                                                                    
                                                                  Survival analysis techniques for 'time-to' health-related outcomes                                                                                                                               

  Aim 3                                                           Perinatal outcomes                                                                                              Generalised linear model with link function appropriate for specific outcome\*   Mothers CP and Mothers NCP

  Aim 4                                                           Infants outcomes                                                                                                Generalised linear model with link function appropriate for specific outcome\*   Infants to mothers CP and infants to mothers NCP
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*A generalised estimating equation model will be used to overcome the repeated episodes of the Connections Programme and/or repeated births.

Discussion and implications {#s3}
===========================

NSW has the highest reported rate of re-imprisonment in Australia with 44% of people returning to prison within 2 years.[@R5] This is a conservative estimate and evidence that the post-release needs of people leaving prison particularly those with drug use are not being met by under-resourced community services. In addition, given that about half of the women in prison are mothers,[@R15] transition back to community for mothers with new infants may be different. This is a neglected but critically important area of public health research to prevent adverse health and social outcomes of maternal incarceration[@R41] and intergenerational contact with the criminal justice system.[@R42]

Recidivism remains a major public health and societal problem with a lack of evidence on pre-release programmes that successfully address reoffending. This study will determine whether the CP is associated with a reduction in recidivism, higher rates of survival and improved health outcomes for a highly marginalised and disadvantaged group of patients. The study will quantify the impact on social and health outcomes, significantly demonstrating whether the outcomes are equitable for men and women, Aboriginal and non-Aboriginal patients, and new mothers. It will determine whether the CP is associated with enhanced perinatal outcomes in addition to a reduction in recidivism and mortality for women (who were pregnant or gave birth in the 6 months prior to entering custody or during the period of incarceration). The study will determine whether babies born to mothers with a history of problematic drug use who participated in the CP in the 6 months prior, during the period of incarceration or up to 24 months post-release experience better perinatal and infant outcomes compared with babies born to eligible new mothers who did not participate in the programme.

The research has public health significance as release from prison is associated with a spectrum of individual, family, community and structural stressors that must be addressed alongside long-term disadvantage and the impacts of incarceration. Public health sector interventions are required to be evidence based to effectively support the long-term health and well-being of people in prison and disrupt cycles of community disadvantage and criminality. This study will develop a methodology for ongoing monitoring of the CP and provide evidence as to whether the CP should be trialled within other populations in the prison and the post-incarceration support sector.

Ethics and dissemination {#s4}
========================

The outputs disseminating from this project include peer-review publications and conference presentations. Findings will also be presented to JH&FMHN and Corrective Services NSW. All publications disseminating from the project will be submitted to the Aboriginal Health and Medical Research Council for review and approval prior to publication.
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